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PROBLEM TO BE SOLVED: To provide a.small substrate treatment apparatus with uniformity in treatment, 
regardless of the positions in a batch-treatment container, and no damage due to the rotation or in-face 
uniformity in treatment of a large-size wafer in a single wafer treatment container, while strains such as 
watermarks or damages in rotation are prevented. 

SOLUTION: A substrate treatment apparatus includes a substrate treatment container 2, made up of an 
upper cover 5 for opening and closing tightly and a container member 23, and a substrate holding member 4 
for holding a wafer 3 in the container member 23. In a controlling means 7, valve members 71 to 77, and 79, 
driving members 22 and 42, and a reducing pressure pump 78 are controlled by a control unit 80 to feed 
and/or drain a treatment solution and/or gas in the container member 23.. In this.way a chemical treatment, a 
washing treatment, and a drying treatment are sequentially carried out. A wafer 3 is immersed in the small 
sealed substrate treatment container 2, and the face of the wafer 3 is processed in various kinds of 
treatments. 
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(57) [Abstract] 

[Technical problem] While suppressing generating of the watermark (silverfish) which 
miniaturized the size of equipment itself while canceling the position dependency in a 
tub of the processing homogeneity conventionally produced with the equipment for 
batch processing, and had been conventionally produced with the substrate processor 
for sheet processing and holding the homogeneity on the front face of a substrate, it 
is made to correspond to enlargement of substrate size without damage by rotation. 
[Means for Solution] the top cover 5 in which opening or sealing of the interior is free, 
and a tub — the substrate processing tub 2 which consists of a member 23 77, 79, 
driving member 22 and 42, and the reduced pressure pump 78 are controlled by the 
control section 80. this tub — the substrate attaching part 4 which can hold a wafer 
3 within a member 23, and a bulb — member 71- a tub — processing liquid or/, and a 
raw gas by supply or/, and discharging in a member 23 It has the control means 7 
controlled to perform dryness processing to medical fluid processing and a rinsing 
processing pan one by one, and one wafer 3 is immersed into the processing liquid in 
the sealed small substrate processing tub 2, and various processings are performed to 
the front face. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the substrate processor which can process a substrate front face where a 
substrate is held inside — setting — the outline member in which opening or sealing 
of the interior is free, and this outline — a member — the substrate attaching part 
which can hold a substrate inside, and the aforementioned outline — a member — 
the substrate processor characterized by having supply or/, and the control means 



controlled to discharge for processing liquid or/, and a raw gas inside 
[Claim 2] The substrate processor which can process a substrate front face where 
[ which is characterized by providing the following ] a substrate is held inside, the 
outline in which opening or sealing of the interior is free — a member this outline — a 
member — it arranges inside — having — the depot which can store processing liquid 
It is the substrate attaching part which can be held in a longitudinal direction about a 
substrate within this depot, supply of the processing liquid into the effluent tub which 
receives the processing liquid overflowed from the aforementioned depot, and the 
aforementioned depot, and the aforementioned outline — a member — the control 
means which control the effluent out of supply of the raw gas inside, the 
aforementioned depot, or/and an effluent tub, or exhaust air 
[Claim 3] The aforementioned substrate attaching part is level or a substrate 
processor according to claim 1 or 2 characterized by having the supporter material 
supported with an inclination posture, and the driving member which moves this 
supporter material to the vertical position the inside of processing liquid, and besides 
processing liquid about the aforementioned substrate. 

[Claim 4] The aforementioned supporter material is a substrate processor given in 
any of the claim 3 characterized by having made the substrate incline and considering 
as the composition which can be supported so that a processing liquid supply side 
may become low they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the substrate 
processor which supplies processing liquid, a raw gas, etc. to the processed substrate 
(only henceforth a substrate) of the shape of sheet metal, such as a semiconductor 
wafer and a glass substrate for liquid crystal display panels, and performs 



predetermined surface treatment to a substrate. 
[0002] 

[Description of the Prior Art] Conventionally, the substrate processor which forms a 
thin film on substrates, such as a semiconductor wafer and a glass substrate for liquid 
crystal displays, or carries out washing etching of the substrate is offered as one of 
the equipment for manufacturing a semiconductor device and a liquid crystal display. 
In this substrate processor, the processing section which performs the processing 
section which forms a thin film, and substrate washing being prepared, and conveying 
a processed substrate among these processing sections by the substrate transport 
device, processing liquid is supplied to a substrate in each processing section, and 
surface treatment of a substrate is performed. 

[0003] For example, in the case of the substrate processor of the multi-tub type for 
batch processing, in two or more processing tubs, two or more substrates are 
simultaneously conveyed by the substrate transport device, and pure water washing 
processing is performed to a medical fluid processing pan because you make it 
immersed in processing liquid, and finally, the spin dryer, the IPA vapor dryer, etc. are 
performing dryness processing one by one. 

[0004] Moreover, in the case of the substrate processor of the single tub type for 
batch processing, one tub is performing pure water washing processing to the medical 
fluid processing pan one by one by conveying two or more substrates by the 
substrate transport device simultaneously, and making them immersed in processing 
liquid. 

[0005] On the other hand, in the case of the substrate processor for sheet 
processing, it conveys one substrate at a time by the substrate transport device, for 
example, etching and washing processing are performed by the spray and rotation 
processing, after that, it rotation for the first time in cuts, or the air knife is 
performing dryness processing. 
[0006] 

[Problem(s) to be Solved by the Invention] however, in the substrate processor of the 
multi-tub type for the above-mentioned conventional batch processing, and a single 
tub type The substrate located in the middle when making two or more substrates 
arranged so that a substrate side might counter mutually immersed in the processing 
liquid currently overflowed, for example, performing etching, washing processing, etc., 
By the substrate located in ends, such as a near-side side or a back side, since the 
flows of processing liquid differed, variation arose, for example in etching, washing 
processing, etc., and it had the problem that the position dependency in a tub of 
processing homogeneity occurred. This homogeneous position dependency in a tub 
appears so notably that the wafer as a substrate becomes a diameter of macrostomia 
as it was called the aperture of 300mm. Moreover, in order to process two or more 
substrates simultaneously, in the substrate processor for batch processing, the size 
of equipment itself also became large with the size of the tub, and it had the problem 



that a lot of processing liquid, such as a medical fluid and pure water, was needed. 
Furthermore, a big tub is independently needed also about reduced pressure drying in 
this case. 

[0007] Moreover, in the substrate processor for the above-mentioned conventional 
sheet processing, in order to convey one substrate at a time, for example, to perform 
spray rotation washing processing etc., when the front face of a substrate was 
exposed to the atmosphere with moisture during various processings of a substrate, it 
had the problem that the homogeneity on front faces of a substrate, such as 
generating of the watermark (silverfish) resulting from growth of a surface natural 
oxidation film etc. and generating of the particle according to it further, was spoiled. It 
is the factor which this natural oxidation film has unstable resistance, for example, 
reduces the yield in manufacture of a semiconductor device etc. Moreover, in the 
substrate processor for sheet processing, the load of the substrate by rotation itself 
and the mechanism section became large, and it had the problem that substrate size 
was not greatly made from a viewpoint of those injury prevention, so that substrate 
sizes, such as aperture of a wafer, became large, in order to rotate one substrate at a 
time and to perform various processings. 

[0008] this invention solves the above-mentioned conventional problem, and while 
canceling the position dependency in a tub of the etch uniformity conventionally 
produced with the equipment for batch processing, the size of equipment itself is 
miniaturized. Moreover/while suppressing generating of the watermark (silverfish) 
conventionally produced with the substrate processor for sheet processing and 
holding the homogeneity on the front face of a substrate, it aims at offering the 
substrate processor which can be made to correspond to enlargement of substrate 
size easily without the injury by rotation. 
[0009] 

[Means for Solving the Problem] the substrate processor with which the substrate 
processor of this invention can process a substrate front face where a substrate is 
held inside — setting — the outline member in which opening or sealing of the interior 
is free, and this outline — a member — the substrate attaching part which can hold a 
substrate inside, and an outline — a member — it is characterized by having supply 
or/, and the control means controlled to discharge for processing liquid or/, and a raw 
gas inside 

[0010] the outline sealed by this composition — a member, since various processings 
are performed to a substrate front face in the state where one substrate was made 
immersed into processing liquid inside While the homogeneous position dependency in 
a tub of the processing conventionally produced with the equipment for batch 
processing is canceled Generating of the watermark (silverfish) conventionally 
produced with the substrate processor for sheet processing is suppressed, the 
homogeneity on the front face of a substrate is held, and it becomes possible to make 
it correspond to enlargement of substrate size without the injury by rotation like 



before. Moreover, since an outline member is [ containing one substrate ] only small, 
while attaining miniaturization and ** space-ization, it becomes still more possible 
****** liquefaction and to also attain shortening of the processing time, and low- 
costHzation is attained. 

[0011] Moreover, the substrate processor of this invention is . set to the substrate 
processor which can process a substrate front face where a substrate is held inside. 
It is arranged inside, the outline member in which opening or sealing of the interior is 
free, and this outline — a member — with the depot which can store processing liquid 
The effluent tub which receives the processing liquid which overflowed the substrate 
from the depot within this depot with the substrate attaching part which can be held 
in a longitudinal direction, supply of the processing liquid into a depot, and an outline - 

- a member — it is characterized by having the control means which control the 
effluent out of supply of the raw gas inside, a depot, or/and an effluent tub, or 
exhaust air 

[0012] this composition — the above-mentioned operation — in addition, an outline - 

- a member — inside Since the depot which holds a substrate, and the effluent tub 
which receives the processing liquid overflowed from this depot are prepared while 
storing processing liquid In pure water washing processing etc., the medical fluid 
which adhered to the substrate at the time of medical fluid processing, and the matter 
(particle) generated by medical fluid processing for example, with pure water an 
effluent tub — minding — an outline — a member — while becoming possible to 
begin to pass smoothly outside and suppressing the bad influence to a substrate front 
face further, it is suppressed further, and growth of a natural oxidation film etc. is 
suppressed further and the contact to the atmosphere on the front face of a 
substrate also becomes maintainable [ a substrate front face / the further 
homogeneity ] 

[0013] Furthermore, the substrate attaching part in the substrate processor of this 
invention is preferably characterized for a substrate by level or having the supporter 
material supported with an inclination posture, and the driving member which moves 
this supporter material to the vertical position the inside of processing liquid, and 
besides processing liquid. 

[0014] Since it can move to the lower position in processing liquid, and the upper 
position besides processing liquid freely by driving member after the substrate 
attaching part has held the substrate in the longitudinal direction by supporter 
material by this composition, a substrate is made to flood with processing liquid in the 
lower position, predetermined processing is performed, and it succeeds in delivery of 
a substrate easily in an upper position. 

[0015] Furthermore, preferably, the supporter material in the substrate processor of 
this invention is characterized by having made the substrate incline and considering 
as the composition which can be supported so that a processing liquid supply side 
may become low. 



[0016] Since a substrate inclines in a longitudinal direction and is supported by this 
composition at it so that a processing liquid supply side may become low, although it 
makes a lateral substrate immersed in processing liquid or takes out from the inside 
of processing liquid While suppressing the liquid remainder on bending and the 
substrate front face of a substrate and making a liquid piece good at this time, the 
position dependency in a tub of the processing homogeneity conventionally produced 
with the equipment for batch processing because the supplied processing liquid makes 
it easy to flow in the whole substrate front face may be canceled more certainly. 
[0017] 

[Embodiments of the Invention] Although the operation gestalt of the substrate 
processor concerning this invention is hereafter explained with reference to a drawing, 
this invention is not limited to the operation gestalt shown below. 
[0018] Drawing 1 is the ** type view showing the outline composition of the substrate 
processor of 1 operation gestalt of this invention. 

[0019] In drawing 1 , while the substrate processor 1 holds the wafer 3 as a substrate 
within the substrate processing tub 2 as an outline member in which opening or 
sealing of the interior is free, and this substrate processing tub 2 The substrate 
attachment component [ in the state where the wafer 3 was held ] 4 which can 
vertical move a wafer 3, While controlling the carrier robots 6 which carry out the 
feeding and discarding of the wafer 3 to the substrate processing tub 2 at the time of 
opening of the top cover 5 of this substrate processing tub 2, and these substrate 
attachment components 4 and carrier robots 6 and making a wafer 3 transfer It has 
the control means 7 which control processing liquid or/, and a raw gas in the 
substrate processing tub 2 to perform dryness processing to various kinds of medical 
fluid processings and a rinsing processing pan one by one on the front face of a wafer 
3 in supply or/, and the sealing state that discharged and held the wafer 3 in the 
interior. 

[0020] The raw-gas feed hopper 21 to which this substrate processing tub 2 can 
supply nitrogen gas and an IPA (isopropyl alcohol) steam freely, The driving member 
22 which a point is attached [ driving member ] in the outer wall proper place of the 
top cover 5 by which this raw-gas feed hopper 21 was arranged in the center section, 
and this top cover 5, and carries out vertical movement of the top cover 5, such as a 
solenoid for opening and closing, and a cylinder. While the interior can open freely by 
carrying out vertical movement of the top cover 5 by this driving member 22 the 
sealant which is not illustrated — a top cover 5 — putting — the tub which can be 
sealed freely — with a member 23 this tub — it being arranged by the side- 
attachment-wall lower part of a member 23, and with the processing liquid feed 
hopper 24 which supplies processing liquid, such as a medical fluid and pure water, in 
a tub the tub in which this processing liquid feed hopper 24 was arranged — with the 
overflow effluent mouth 25 which is arranged in the side-attachment-wall upper part 
of an opposite side, is made to overflow the processing liquid supplied in the tub from 



the processing liquid feed hopper 24, and carries out an effluent to the side 
attachment wall of a member 23 a tub — it arranges in the bottom wall center 
section of the member 23 — having — **** — a tub — or it carries out the rapid 
effluent of the processing liquid in a member 23 — or a tub — it has the exhaust port 
26 which exhausts and decompresses the gas in a member 23 Thus, as for the 
substrate processing tub 2, the wafer 3 as a substrate is the small sealing chamber of 
the DIP formula in which one-sheet hold in a longitudinal direction is possible, with 
the miniaturization of equipment size, early, medical fluid substitution can be 
performed early and reduced pressure attainment can also raise [ substitution ] a 
throughput now. 

[0021] Moreover, as for the substrate attachment component 4, the processing liquid 
feed-hopper 24 side becomes low. The supporter material 41a and 41b which 
supports the edge of a wafer 2 while two or more support (two places are supported 
with this operation gestalt) receives the edge portion of the rear face of a wafer 3 
from a lower part in the state where the wafer 3 was made to incline in a longitudinal 
direction so that the overflow effluent mouth 25 side may become high, Each point is 
attached in these supporter material 41a and 41b, respectively, and it has each driving 
member 42, such as a cylinder which carries out vertical movement of these 
supporter material 41a and 41b, respectively between the lower position in processing 
liquid, and the upper position on processing liquid. This supporter material 41a is 
supported by the line contact along with the edge portion by the side of the 1 
subordinate of a wafer 3, supporter material 41b is supporting the upper edge portion 
by the point contact, and these supporter material 41a and 41b consists of only rear- 
face edge contact of a wafer 3 so that the portion which cannot be washed to the 
front-face side of a wafer 3 may not occur. 

[0022] Moreover, making a longitudinal direction incline and holding one wafer 3 in this 
way The processing liquid which holds so that the front face of a wafer 3 may be 
suitable in accordance with the flow of processing liquid, and is supplied from the 
processing liquid feed hopper 24 By receiving by the whole front-face side of a wafer 
2, making it overflow smoothly from the overflow effluent mouth 25, and carrying out 
an effluent two or more sheets conventional DIP formulas, while making it the position 
dependency in a tub of etch uniformity [ like ] not occur When moving a wafer 3 to 
the upper position on processing liquid, it has good composition of a liquid piece so 
that a load may not be applied as much as possible to a wafer 3, but a wafer 3 may 
bend and processing liquid may not collect a relation with the processing volume 
made to store although the degree of tilt angle of the wafer 2 in this case needs to 
select the good angle of the liquid piece of a grade to which the processing liquid of 
the front face of a wafer 3 flows and falls from the front face of a wafer 3 easily, 
without substrates, such as a wafer 2, bending — a tub — a member 23 has the 
shallower good one 

[0023] moreover, a tub — in the arrangement position of the substrate attachment 



component 4 of the bottom wall portion of a member 23 A part for the center section 
of a bellows-like member is arranged free [ vertical movement ] so that it may be in a 
sealing state about the inside of a member 23. the bellows-like member which 
consists of elastic bodies, such as a fluororesin, — a tub — Both the driving member 
42 constitutes between the lower position in processing liquid, and the upper 
positions on processing liquid for the wafer 3 from the inclination posture respectively 
free [ vertical movement ] with the supporter material 41a and 41b. Although a wafer 
3 is further made into a horizontal position from the upper position on this processing 
liquid^ and delivery by the carrier robot 6 consists of these operation gestalten at the 
time of the feeding and discarding of a wafer 3 so that easily, it is needless to say 
that delivery by the carrier robot 6 can be performed with the inclination posture of 
the wafer 3 of the upper position on processing liquid. 

[0024] furthermore, the hand whose carrier robot 6 supports a wafer 3 from a lower 
part — with a member 61 this hand — up to the wafer 3 bottom which was 
connected with the point of a member 61 at the end section of an opposite side, and 
was held by the substrate attachment component 4 in the upper position — a hand - 
- a member 61 being lengthened or the arm its drawn in from the wafer 3 bottom held 
by the substrate attachment component 4 in the upper position to the predetermined 
position of drawing 1 — a member 62 — having — **** — these hands — a member 
61 and an arm — both the members 62 by making it move upward A receipt is 
possible in the substrate attachment component 4 to the wafer 3 by laying on a 
member 61 and raising, the wafer 3 held by the substrate attachment component 4 — 
a hand — moreover, a hand — the state where the wafer 3 was laid on the member 
61 — a hand — a member 61 and an arm, by moving a member 62 downward with a 
wafer 3, the wafer 3 could be made to be able to lay on the substrate attachment 
component 4, the wafer 3 could be supplied on the substrate attachment component 
4, and it has come this hand — although the member 61 is not illustrated — some 
circular wafers 3 — the shape of two forks which met the edge — carrying out — 
**** — the hand of the shape of this fork — a suction slot (not shown) forms in a 
member 61 — having — this suction slot — the part by the side of the rear face of a 
wafer 3 — an edge portion is attracted and a wafer 3 is fixed at the time of 
conveyance 

[0025] moreover, the carrier robot 6 — the hand from the supporter material 41a and 
41b of the substrate attachment component 4, after receiving a wafer 3 by the 
member 61 a hand — a member 61 and an arm — rotating a wafer 3 with a member 
62, or it being made to move, or It is possible to convey the wafer [ finishing / 
washing processing ] 3 at the following process, or to hold the wafer / finishing / 
washing processing ] 3 temporarily in the carrier (not shown) which can hold two or 
more wafers 3 etc. moreover — that a carrier robot 6 conveys a wafer 3 from a last 
process **** — the wafer 3 in a carrier (not shown) — a hand — after receiving by 
the member 61 — a hand — a member 61 and an arm — a wafer 3 is rotated with a 



member 62, or it is possible to make it move, and the wafer 3 could be supplied on the 
substrate attachment component 4, and it has come 

[0026] furthermore, mixing to which control means 7 were connected with the 
processing liquid feed hopper 24 — the bulb for pure water flow control currently 
arranged in the middle of piping connected through the member 27 — with a member 
71 this mixing — the bulb for the 1st medical fluid flow control currently arranged in 
the middle of piping for the medical fluids connected through the member 27 — with a 
member 72 mixing — the bulb for the 2nd medical fluid flow control currently 
arranged in the middle of another piping for medical fluids connected through the 
member 27 — with a member 73 the bulb for effluent flow control currently arranged 
in the middle of piping connected with the overflow effluent mouth 25 — with a 
member 74 the bulb for effluent flow control currently arranged in the middle of piping 
connected with the exhaust port 26 — with members 75 and 76 these bulbs — the 
bulb for exhaust air flow control currently arranged in the middle of piping which 
branched from the connection section of members 75 and 76 — with a member 77 
and the reduced pressure pump 78 the bulb for raw-gas supply-flow-rate adjustment 
currently arranged in the middle of piping connected with the raw-gas feed hopper 21 
— with a member 79 these bulbs — member 71- it connecting with 77, 79 and the 
reduced pressure pump 78, each driving member 22 and 42, and each control terminal 
of a carrier robot 6, respectively, and by controlling these sequentially The processing 
liquid or the raw gas of the various kinds [ wafer / 3 ] in the state where held the 
wafer 3 in the interior of the substrate processing tub 2, and it was sealed is supplied, 
or it has the control section 80 controlled an effluent or by exhausting to perform 
dryness processing to medical fluid processing and a rinsing processing pan one by 
one. In addition, it is things needless to say that you may be various medical fluid 
processings, such as nitride removal processing, resist ablation processing, oxide-film 
etching processing, and washing processing before diffusion, besides the light etching 
processing shown with this operation gestalt as medical fluid processing in a series of 
various above-mentioned substrate processings. 

[0027] This control section 80 consists of a sequencer, a microcomputer, etc., and 
one by one, it succeeds in control of each part material, and succeeds in a series of 
substrate conveyance processing and various substrate processings automatically. 
[0028] The above-mentioned composition explains the operation below. The ** type 
view showing the important section composition of a wafer feeding-and-discarding 
state [ in / the substrate processor of drawing 1 / in drawing 2 ], the ** type view 
showing the important section composition of the wafer pressure-from-below state in 
front of a rapid effluent / in / the substrate processor of drawing 1 / in drawing 3 ], 
and drawing 4 are the ** type views showing the important section composition of the 
state at the time of the reduced pressure drying in the substrate processor of 
drawing 1 . 

[0029] First, as shown in drawing 2 , moving **** of the wafer [ finishing / washing 



processing ] 3 and the wafer 3 which should be washed is performed. 
[0030] that is, the control section 80 — driving member 22 — above — move control 
— carrying out — a tub — a member 23 — receiving — a top cover 5 — opening 
wide ■ — each driving member 42 — above — move control — carrying out — a wafer 
3 — a tub — in the state where it came out from the member 23 to the upper part, 
move control of the wafer 3 is carried out so that it may become a horizontal position 
It is drawing in, while moving a member 61 upward, then, the control section 80 — a 
hand — a member 61 and an arm — a member 62 — extension control — carrying 
out — a hand — a member 61 is located under the wafer 3 — making — a hand — 
the wafer 3 supported by each supporter material 41a and 41b — a hand — a 
member 61 top — moving — changing — further — a hand — a member 61 and an 
arm — a member 62 is performed for shortening control, rotation control, etc., for 
example, the wafer [ finishing / washing processing ] 3 is conveyed and held in the 
carrier for interim storage (not shown) etc. 

[0031] It receives on a member 61. moreover, the wafer 3 out of another carrier (not 
shown) with which a control section 80 controls a carrier robot 6, and two or more 
wafers 3 for washing are held — a hand — Extension control of the member 62 is 
carried out. the hand — the state where the wafer 3 which should be washed on a 
member 61 was laid — a hand — a member 61 and an arm — a hand — a wafer 3 is 
located above each supporter material 41a and 41b with a member 61 — making — a 
hand — stopping suction, while moving a wafer 3 downward with a member 61 — a 
wafer 3 — a hand — it moves from on a member 61 on each supporter material 41a 
and 41b, and changes 

[0032] this time — a control section 80 — a bulb — members 71 and 74 — opening 
control — carrying out — a tub — supplying so that pure water can be overflowed in 
a member 23 — a tub — the inside of a member 23 is filled with pure water in 
addition, other bulbs — members 72, 73, 75, and 79 are made the stoppage state by 
the control section 80 

[0033] Next, as shown in drawing 1 , a wafer 3 is held in the interior in the state of 
being immersed, the substrate processing tub 2 is made into a sealing state, and pure 
water washing processing is performed to a medical fluid processing pan. 
[0034] That is, a control section 80 is in the state which laid the wafer 3 on each 
supporter material 41a and 41b. each driving member 42 — down — move control — 
carrying out — a tub — the seal member which carries out move control of the 
driving member 22 further down by locating a longitudinal direction with a 
predetermined inclination posture in the pure water in a member 23, and is not 
illustrated — minding — a tub — the interior is made into a sealing state as it puts 
by the member 23 and the top cover 5 this time — a tub — the pure water in a 
member 23 is supplied from the processing liquid feed hopper 24, and the effluent is 
overflowed and carried out from the overflow effluent mouth 25 of the opposite side 
[0035] Open control of the member 72 is carried out. this state — the bulb for the 



1st medical fluid flow control in a control section 80 — the 1st medical fluid (for 
example, the case of light etching HF) — mixing — a member 27 — minding — the 
tub from the processing liquid feed hopper 24 — because are supplied in a member 
23 where predetermined concentration is mixed with pure water, and this overflows a 
tub — the inside of a member 23 is replaced by the 1st medical fluid of 
predetermined concentration, and it succeeds in medical fluid processing of a wafer 3 
a predetermined time of after — the bulb for the 1 st medical fluid flow control in a 
control section 80 — a member 72 — stoppage control — carrying out — the pure 
water from the processing liquid feed hopper 24 — a tub — it being supplied in a 
member 23 and making it overflow — it is — a tub — the inside of a member 23 is 
replaced by pure water, and it succeeds in pure water washing processing of a wafer 
3 this time — pure water — a tub — the medical fluid which adhered to the wafer 3 
by making it overflow from a member 23 at the time of medical fluid processing, and 
the matter (particle) generated by medical fluid processing — pure water — a tub — 
it begins to pass through the overflow effluent mouth 25 out of a member 23 After a 
predetermined time, each process of pure water washing processing is repeated the 
number of predetermined times to a medical fluid processing pan like the above, and 
medical fluid processing and pure water rinsing processing are ended. 
[0036] Then, reduced-pressure-drying processing is performed through wafer 
pressure-from-below operation before a rapid effluent, and ejection of the wafer 
[ finishing / washing processing ] 3 is performed. 

[0037] that is, the state which carried out move control of each driving member 42 of 
both above, and laid the wafer 3 with the inclination posture on each supporter 
material 41a and 41b in order that a control section 80 might suppress the load to the 
wafer 3 at the time of a rapid effluent — it is — a tub, although you make it located 
on the pure water oil level in a member 23 this time — a bulb — a member 79 carries 
out opening control — having — the inside of the substrate processing tub 2 of the 
raw-gas feed hopper 21 to a sealing state — as [ expose / into the atmosphere / the 
front face of a wafer 3 / the raw gas for dryness of hot nitrogen gas, an IPA 
(isopropyl alcohol) steam, etc. is supplied, and / for example, ] and the control section 
80 — a bulb — members 75 and 76 — both — opening control — carrying out — the 
tub from an exhaust port 26 — the rapid effluent of pure water, a contamination, etc. 
in a member 23 is carried out this time — a control section 80 — other bulbs — 
member 71-74 and 77 are in the sealing state by which stoppage control was carried 
out, the inside of the substrate processing tub 2 is filled with the raw gas which 
consists of hot nitrogen gas and hot IPA (isopropyl alcohol) gas, and the moisture of 
the front face of a wafer 3 is exposed and replaced by IPA gas furthermore, the 
control section 80 — a bulb — a member 76 — stoppage control — carrying out — a 
bulb — while carrying out opening control of the member 77 — the reduced pressure 
pump 78 — driving — the tub from an exhaust port 26 — the rapid exhaust air of the 
gas atmosphere in a member 23 is carried out, and it succeeds in IPA dryness 



processing by making the inside of the substrate processing tub 2 into a reduced 
pressure state this time — a control section 80 — a bulb — stoppage control of the 
member 79 is carried out 

[0038] furthermore, a predetermined time of after and a control section 80 — a bulb 
— while carrying out opening control of the member 79, carrying out an elevated- 
temperature nitrogen purge and returning the interior to atmospheric pressure — a 
bulb — the inside of the substrate processing tub 2 is made into a sealing state by 
carrying out stoppage control of the members 71-77 altogether In order to make it 
whether the front face of a wafer 3 is made, and not exposed into the atmosphere, 
you may make it make it stand by till the stage to convey the wafer [ finishing / 
washing processing ] 3 at the following process in this state. 
[0039] Then, it will be taken out as the vyafer [ finishing / washing processing ] 3 
described above from the inside of the substrate processing tub 2, and the wafer 3 
which should newly be washed will be set in the substrate processing tub 2. 
[0040] as mentioned above, the top cover 5 in which opening or sealing of the interior 
is free and a tub — with the substrate processing tub 2 which consists of a member 
23 77, 79, driving member 22 and 42, and the reduced pressure pump 78 are 
controlled by the control section 80. this tub ~ the substrate attaching part 4 which 
can hold a wafer 3 within a member 23, and a bulb — member 71- a tub — 
processing liquid or/, and a raw gas by supply or/, and discharging in a member 23 It 
has the control means 7 controlled to perform dryness processing to medical fluid 
processing and a rinsing processing pan one by one, and one wafer 3 is immersed into 
the processing liquid in the sealed small substrate processing tub 2, and various 
processings are performed to the front face. 

[0041] For this reason, while the position dependency in a tub of the etch uniformity 
conventionally produced with the equipment for batch processing processed 
simultaneously two or more sheets is cancelable, generating of the watermark 
(silverfish) conventionally produced with the substrate processor for sheet processing 
can be suppressed, and the homogeneity on the front face of a substrate can be held, 
and it can respond to enlargement of substrate size without the injury by rotation. 
Moreover, since a wafer 3 is the small chamber which enters only one sheet in the 
substrate processing tub 2, while being able to attain miniaturization and ** space- 
ization, ****** liquefaction, and also medical fluid substitution and reduced pressure 
attainment can attain shortening of the processing time early, a throughput can 
improve and low-cost-ization can be attained. Thus, since it is a small tub (chamber), 
the miniaturization of equipment size is possible, and if two or more the small tubs 
(chamber) are prepared, improvement in the further throughput will also be attained. 
[0042] Moreover, since the substrate attaching part 4 can move a wafer 3 to the 
lower position in processing liquid, and the upper position besides processing liquid 
freely in the state where it held in the longitudinal direction, a wafer 3 can be made to 
be able to flood with processing liquid in the lower position, predetermined processing 
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can be performed, and a wafer 3 can be delivered easily in an upper position. 
Moreover, since the wafer 3 as a substrate is held with the inclination posture at the 
time of this predetermined processing so that a processing liquid supply side may 
become low, When making the lateral wafer 3 immersed in processing liquid or taking 
it out from the inside of processing liquid, while being able to suppress the liquid 
remainder bending of a wafer 3 and on it and being able to make a liquid piece good 
The position dependency in a tub of the etch uniformity conventionally produced with 
the equipment for batch processing processed simultaneously two or more sheets can 
be more certainly canceled because the supplied processing liquid flows in 
abbreviation homogeneity on the whole front face of a wafer 3 reasonable. 
[0043] Furthermore, if the nitrogen purge of the inside of the substrate processing 
tub 2 is carried out and various processings are performed, the problems that the 
front face was not exposed to the atmosphere and it originated in growth of a surface 
natural oxidation film like before and it during the period when the wafer 3 held in the 
substrate processing tub 2 is processed within the substrate processing tub 2 at least, 
such as generating of particle, will be solved, and homogeneous nearby maintenance 
of the substrate front face will be carried out In addition, a wafer 3 cannot receive 
the environmental influence from contamination of for example, medical fluid 
scattering Myst or others easily because of a sealing chamber, either. 
[0044] Furthermore, if a wafer 3 is supported to lengthwise (perpendicular posture), 
although the front face and rear face of a wafer 3 contact, the supporter material 
Since it is supporting with this operation gestalt so that a wafer 3 may be received 
from a lower part with an inclination posture, while the supporter material 41a and 41b 
does not contact the front face of a wafer 3 but the injury on contamination of the 
supporting section of the front face of a wafer 3, a blemish, etc. is suppressed sharply 
The portion which cannot be washed to the front-face side is also lost, there is no 
dryness remainder of the supporting section, and good dryness can be obtained. The 
surface portion of this wafer 3 is an important portion from which a semiconductor 
device etc. is made. 

[0045] Furthermore, for single wafer processing processed for every sheet, it comes 
off from the front face of a wafer 3, and there is no generating of the particle by the 
so-called wafer imprint in which the particle which fell carries out the reattachment 
to the front face of another wafer 3. 

[0046] In addition, although it constituted from this operation gestalt so that the 
processing liquid supplied in the tub might be made to overflow from the overflow 
effluent mouth 25 and might carry out an effluent from the processing liquid feed 
hopper 24 a tub, if it constitutes so that the effluent tub in which an effluent is 
possible may be prepared in response to the processing liquid overflowed from the 
depot around a depot and this depot in a member 23 In pure water washing 
processing etc., the medical fluid which adhered to the substrate at the time of 
medical fluid processing, and the matter (particle) generated by medical fluid 



processing with pure water an effluent tub — minding — an outline — a member — 
while becoming possible to begin to pass smoothly outside and suppressing the bad 
influence to a substrate front face further, it is suppressed further, and growth of a 
natural oxidation film etc. is suppressed further and the contact to the atmosphere on 
the front face of a substrate can also aim at further homogeneous maintenance on 
the front face of a substrate 

[0047] Moreover, although it was made to support with an inclination posture in 
response to a wafer 3 from a lower part by the supporter material 41a and 41b, you 
may make it support a wafer 3 into a horizontal position or a perpendicular posture 
with this operation gestalt. When supporting a wafer 3 into a perpendicular posture, 
compared with support by the horizontal position or inclination posture of a wafer 3, 
the supporter material will be supported so that the front face and rear face of a 
wafer 3 may contact, the portion which cannot be washed to the front-face side of 
the important wafer 3 with which a semiconductor device etc. is made may arise, or 
the injury on contamination of the supporting section of the front face, a blemish, etc. 
may produce it. 
[0048] 

[Effect of the Invention] the outline which was sealed as mentioned above according 
to the claim 1 — a member, in order to make one substrate immersed into inner 
processing liquid and to perform various processings to a substrate front face While 
the position dependency in a tub of the etch uniformity conventionally produced with 
the equipment for batch processing is cancelable Generating of the watermark 
(silverfish) conventionally produced with the substrate processor for sheet processing 
can be suppressed, and the homogeneity on the front face of a substrate can be held, 
and it can be made to correspond to enlargement of substrate size without the injury 
by rotation, moreover, a substrate — an outline — a member — since it is the small 
tub which enters only one sheet inside, while being able to attain miniaturization and 
** space-ization — ****** liquefaction — further, shortening of the processing time 
can also be attained and low-cost-ization can be attained 

[0049] moreover — according to a claim 2 — the effect of a claim 1 — in addition, an 
outline — a member, since the depot which can hold a substrate, and the effluent tub 
which receives the processing liquid overflowed from this depot are prepared with 
processing liquid inside The medical fluid which adhered to the substrate at the time 
of medical fluid processing, the matter (particle) generated by medical fluid processing 
for example, with pure water an effluent tub — minding — an outline — a member, 
while being able to beginning to pass smoothly by outside and being able to suppress 
the bad influence to a substrate front face further The contact to the atmosphere on 
the front face of a substrate can be prevented more, growth of a natural oxidation 
film etc. can be suppressed further, and the further homogeneity on the front face of 
a substrate can be maintained. 

[0050] furthermore — according to a claim 3 — the effect of claims 1 or 2 — in 



addition, since a substrate attaching part can move a substrate to the lower position 
in processing liquid, and the upper position besides processing liquid freely in the 
state where it held in the longitudinal direction, a substrate is made to flood with 
processing liquid in the lower position, predetermined processing is performed, and it 
can perform delivering a substrate easily in an upper position. 
[0051] According to the claim 4, in the effect of claims 1-3 Furthermore, since [ in 
addition, ] it inclines and the substrate is supported for the processing liquid supply 
side so that it may become low, When making a lateral substrate immersed in 
processing liquid or taking out from the inside of processing liquid, while being able to 
suppress bending and the liquid remainder of a substrate and being able to make a 
liquid piece good The position dependency in a tub of the processing homogeneity 
conventionally produced with the equipment for batch processing can be more 
certainly canceled because the supplied processing liquid flows in the whole substrate 
front face reasonable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type view showing the outline composition of the substrate 
processor of 1 operation gestalt of this invention. 

[Drawing 2] Drawing 2 is the ** type view showing the important section composition 
of the wafer feeding-and-discarding state in the substrate processor of drawing 1 . 
[Drawing 3] It is the ** type view showing the important section composition of the 
wafer pressure-from-below state in front of the rapid effluent in the substrate 
processor of drawing 1 . 

[Drawing 4] It is the ** type view showing the important section composition at the 
time of the reduced pressure drying in the substrate processor of drawing 1 . 
[Description of Notations] 
1 Substrate Processor 



2 Substrate Processing Tub 

3 Wafer 

4 Substrate Attachment Component 

5 Top Cover 

6 Carrier Robot 

7 Control Means 

21 Raw-Gas Feed Hopper 

22 42 Driving member 

23 Tub — Member 

24 Processing Liquid Feed Hopper 

25 Overflow Effluent Mouth 

26 Exhaust Port 

41a, 41b Supporter material 

61 Hand — Member 

62 Arm — Member 

71- 77 and 79 a bulb — member 
78 Reduced Pressure Pump 
80 Control Section 
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it-f ) i^?l«-C>7XA3^Sffiffi!lO- 
gi^igaJ^Sr©5l LT«a»fc*XA3 fcffljfcflrt-ft X 
d^ftoT^ft. 

[00253 **:. IKSojK-y h 614, MWf4 
?)3d$SBtt4 1 a, 4 1 b*>/bAyHgl5W6 1T'»7XA 

3*s»ojittftfc, A^Htftre i*jit^r-Ais«6 

2fc^?XA3fcE»$^9#»$-£fc»K V&m 
SSr^^XA 3 SriXlSfcaBS Lfc 0 , *»fttf>*x 

A3jWRararigft^ur > rtftifi^^ 

saWtf^XA 3 S-«fWfcJR» L^i Of ft £ i: i^Tffi 
tiftoTV^ft. ,4fc, $B£o*>y h6{4. ^XA3 5rfi 

3 Sr Ay 1 X'%M->tz 0 tfcftt. Ay vmt 

6 ltJ«k^r-Aat»6 2 h«tC7xyN3$r{IIi6$-fr^ 

ot^ttsj^fco-f ft£t*«ri&r, .s««j#aw4±t 

^x/n3 Sr^^TlgftJ: oCftoTV^ft. 
[0 0 26 3 §^>C $iJtH#g7(i, «SI?S«I&P2 4 

ffl«K19fc*fc:il»S#iT v>«» 1 ^KSSftl^fflOA' 
/ura»T7 2i:, S#>-y^gm2 7$:^LT^$ii 
fcJJ5<«KJ8Effl^Em4+fe:iaft$ fix v ^ftm 2 s^ggfi 
WRffl^^r»ff 7 3 i: . *-A'-70-|lP 2 5 

^A';U7 r gi5« 7 4 i: . WiHU 2 -6*a9S-S<ifciS«fc+ 

csas*L"cv^»aaaB«w^v^^»«75, 7 

6£, C*i^^fi»f75. 7-6«)il|gfflA»4,4HK 
SfLfcEWt+fcilift $ tiX v ^ft ^8SSIISfflOA';U 

7 r g5W7 7fcj:^^E^y7-7 8 , wmtfAm&n2 

»Sfii^ffl<7)AVU7'gi5«7 9i:. Ztlt><7)*)l>7mtl 
1-77, 7 9*3i:t/^E^yr7 8. ^1^2 
2.42. KBSojK y h«^)4HW«IKHC*«i*WHI 



(5) 
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zti, ztit > m<z®wtizkx\ *7xa3hhr« 
mm 2 mmzxm txmm L&«ffiT«7XA 3 cm 

mdtfto£o(,z®w?mw&8otttLx^&. % 
a. m-mnzmmsmtzmmmmtix. 

a xvmmmimKb'co&mmimx&^x t x 

^Ztiito£X'i>%^ZtX'$>Z. 
[0 0 2 7] Zcr>®m80ii, v-TV^lA ?D 

a>\z3.-9%zx'm$.ztix&*) . mx. &mtf<r)M 
mtf&zixx^commmim^&mmfcimmm 

[0028] ±%mmz£ o , aTizzomftzmw? 
h . h 2 ami <7)gm>mmwizi5 nz, ^ia^i 
(rmmmtf&^mm. m3\miv>mm3mm.i,z 

w&nmffi$&z*-m£mx'$>z . 

[0029] t-f , H2C*t J: a fc, afeiWHKfir**) 
->ia 3 1 ffift-f^ >>xa 3 LSi . 

[ 0 0 3 0 ] o* 0 , M®&8 Ott. fgi&gPW2 2 £± 
tfUdfcSWWWLT, «^2 3fc«l/C±M5*fllft 

U #mW4 2*±#fofc8«iffl«lLT, ")xn3 

mm 2 3*& j^cajfc wc*xa3 

yF*»6 1*iitfr-A*tt6 2fc#£«0»LT, a 
yHgP«6 1 fc-e^x^cDT^CfiB^ a>H 
*H6 i £Jd5ri6jfc#»s-fr4 tmz®3\+Z z t x\ 

#£#gW4 1 a , 4 1 b?3m%tlt:*7^3 £a> 
KW6 1itfLfi, Ayh'gp«6 1i3j: 

Vr-Afi»r6 2*Ji«9!l». lll»*!l»*fc*£fToT0l 

W3t*a*>xj*3 ix m--fh . 

[ 0 0 3 1 ] IW»»8 OttfiBUn^'y h 6 frfiltt 
LT, a^fflW»>XA3^aJR^$itT^SS!lO^^ 
UT (BKH^T ) rt*»4>WN3*Ay H«*r6 1 _btc 

3£81U:#!gT\ AyH«f6 lfcitfr-AgW* 

6 2HMHWWLT, AyH«T6 1 bWz*?XJ\3* 
&-mm4 1 a, 4 1 b^±^CfiSS-li-, AXH» 
»6 1 fc*fc?XA3rrafoWH&^*fc#fc«3l 

£ftg&tt4 1a, 4 1b±fc»L£*.S. 
[00 3 2] mmUZOlt. W7ffit7 

1.74 *IBPlW»LTttSm2 3rtfcr«**3!— a- 

7 o-iiiggfr j: o cfias-r § >i t x-w&m 2 3 mm. 
x-mtz&xx^h. tcts. mnwmm2. 73, 

7 5,79 MffilflPffS Oiz i o T BlikRJB*: Sftx v > 



[0033] mz. m&FfrXliZ. ->x;N3£rtg& 

[00 34] o£ 9, ©J^SPSOti. *XA3£«d* 
mf 4 1 a , 4 1 bidttLfcHWr, #ig®|gW4 

2 ZTHfaiz&wM® ix . mm 2 3 \*wm.wzm 

2ZTHfalzmfflWLX. H*L5Sr^5/-;MWrSr^ 
LTI«S«2 3fcJJI5.i:-C«»atrJ:dt:tTrt»Sr 
afflMflBi:'*-*. ffifffi2 3rtOtt*U&H 

2 4 fc(l^3;h/t<0RH**>*--A*-7 o- 
%mU2 5*&:t-A*-7a--LT#S3*UO**. 
[0035] i<0«JBT, £11118*8 0li£ 1 3&&S£ftP 

wh*v wtw* 7 2 smew lt . $ lUEss ml 

2 7 ^LT«H«Ett»P2 4*»4>flKW2 3-rtfctt* 

tms««fe:a^$^^«ffli"c«t&s*ii<i^-A*- 

W«tTWN3<^l»Wl3&«*S*i*. IffiSffHStt 

c. $ijt»a58 otijii 1 aB«sHM«Mw^7iawr7 2 

*mjtw« , xas^^p 2 4 

mt2 3 Mz&%zti*-^-7 o-r* i a c-ti, i 

k t\ mm 2 3 rt IX 7xy \ 3 O^K^t 
JMBl*«ftS*i*. «**«as»2 3*»4>3!- 

-A'-7n-$^|,ii:T\ ^S«iamc7xA3C# 
feil^KifiawifcJ: 0«4Lfe1MI (a*- 
r-f^;u) *tt*t^t=, awwf2 3^(C3i--K-7o 

[sj«ca^«M$ ^zm^m>im^xmm^^ 

[0036] *<D&. SjSSRBE^O^xysglJja^&g 
[ 0 0 3 7 ] o4 0 , ®m8 0 (i. SjI^I^O^X 

A3^ftw*wiBW-*3tftt=. mgmtt42*mz 
±jm&&imn ix . 7xa 3 s-#^a5«4 1 a . 
4 1 b jLizmm&x-m. uz#mx\ mm 2 3n<r> 

immmztixwmxxmu 2 1 Mmma* 
mmm2MzMLimi§L<r)m%tfz*? ipauvt 

znx. vjL^3<?)$mtf*$,*i,zmztihXo%zt 

*td)*t>. ®®&8 0ii. 7 
6^KB8P«»LT, «KfiP2 6^«a5*T2 3rtO 

S58 0 -> T . ^<0fl6OA';U7a5« 7 1 ~ 7 4 , 7 7 

im&wmmtix*? i p a ( a vroe^r^a-^) 
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xm&u 2 6 mm 2 3 ftwmmsteimsm 
Lxmwmm mmimt ix 1 PA®mm# 

9\tmmmtix^h. 

[00 38] S^C. Bf&HBML «M9»8 0tt. 

Hihww 4 i -csisHuifc 2 i*i*«ffltfs£ ?- 4 . 
*xa svmtfx* hfr$ *)*$3&£mati%^£ 0 

xmzmi-mmtxwnzit&£oizLxi>j:\,\ 
[00393 mmm2[*ifrL>mmmm* 

-f ^S ^xy \ 3 2fi£-b-y bZtl&Ztlz 

*4. 

[0040] &±<7>x 0 i*ffi&mfc*fcttttmi& 

*J*5feJ:l^a»r2 3J:0*4»RKHHI2i:. £ 
«2 3 F*lT"7x;\ 3 £«ft»nig$r£«#ftg&4 
XfWmi 1^77, 7 9. 42 

&±vmxv?iz*wm%Qxim\sX. mm 
2 3fii,zwm£t:it/tozv9m#Aim&ttti/ 
tsxwtmt&zbx* mum* t>lz&® 

m LtzAMnwfcwm 2 fioummwz 1 «w>*x>\ 

4. 

[0041] 1«WkH«fc:«HW-4Ay f^ft 

M^4£j&fT4::fc#-C#4i:£fc:. fe^SfflO 

<nm.\>wtxmwmm-~&z$mxz . a**?, a 
xtt£04 -r *: #-c& 4 1 &iz%>mmiL sfefcii, 

[0042] tti. mmm&4it. ^^\3i>mm 
izm itzmxmMmTmmtmmm^hm. 
tz&wjs&X'b&tzib. ^<DT^.mx'^xj\3^mmm 
izimz-itxmfe<?>9mt:m\ ±wb.x*>xj\30>& 
miimitfTizttfxz&. ant. z*>m&>m 
mzu. mmt Lxnv^3immmgmk<% 



h£iiziffimx'mztix\,yz>t:#>, m^fawx. 
KfzmmtftemKK *7^3n$m£#tz®m-iz% 

tiiXffiti&ZtX\ «»^B*fcOT*4^*f*HI 

ffl?>ggcfc*£ tx v ^x . y *v?n^<mmm. 

[00431 $ *«8yM2 rt£S3fc*->''LT 

3\t. ^<t hmsmmi ftxymzKhw®* 

[0044] §^(3. *>xy\3Sr«ttri*l (SffiB9») iz 

£rmsmzimth&. *m&mxit. ?xy\3£ 

<D3ffi&&4 l a, 4 1 bii^xy\3(7)^®t;Uiffel!^ 

tt, ^^3<^w<n3ffi®ft<nm^%z<7Mm 

±mz9B\ $ ii4 ft fc. * W«lBffllca» L# » 

=5r|g^® «:»4 i *«C# 4 . £ co^xy n 3 O^ffigp 
^f^B&fc>'ft9&£ft4fig&g?#-C£> 

4. 

[ 0 0 4 5 3 $ £>fc. 1 ftmz&mt&ttMl&ntztb. 

^3<D$mizntt%-rmm*7^mmz£ 4^-r < 

[ 0 0 4 6 3 $rfc s *«BB« > Ctt, MJI*8&&P 2 4 
5*><i,*-A-7n-$^r«Pa-t4J: otztmLt: 

t>K mm 2 3 wzk m t . z vmmoR o izmi 
mmt £f&n-4 x o mm- 4 1 % mmmm* zm> 

vmmtft Lxtm%WHzxj±-xi / zmi$,-tzttf 
zt&iz. m&mw<ott^<7>®mzt>< l zmiztix 

%m-&V>W&t:® 4 Z t tfX'% 4 . 
[00473 Z1z. *m&mXte. 3$f%ti4 1 a , 

4 i*iz*^xv&s3&T%#b&rxmii&&T&. 

^-T 4 «fc 0 £ -/1A3 5r?J<¥«^4 
^tc3d#f4J:d(;tT4>«tv\ «>xyN33&Saa6»t: 
3d#-r4«^fc:<i, •>xyN3^7K¥^S^{±<i^^ 
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mittrt* HK#*«£ t fe 0 , *<0fl®tf);feftS#O 
illfeWrir^flfeWfetfc 9*4*a#*4. 
[0048] 

[fra«>*&*3 ja±<^)J:dfc:iir*aifcj:#i«r, «mt 
gm-css** t t i >fex - y + y mmmm 

$>4fetf>. 3 yn? Mfc^£*^-*fl:*04 i k 
& 4 k £K wiiBtfL s <5» cfct wmnoHMit 

Hiik^&T, ffi3.XMfc*H4£k#?S4. 
[0049] ife. m*«2t:i*Uf. If^iSi^S&m 

&fl?S«k . £ com'mfr t>*-;-s-yn- Lamm 

tzvimmimrc^ba*). mtimmmmiz 
muzmifzmm. sxvmmmizx'omLLa® 

mmmzx'o^-x^Lta-t^ttK^x. m 
mmmzm-zmgrnz $ t> wqaw* z. t vx* 4 1 
mz . wmm<r)*^<r>& m x o G&itf 4 i t m- 
zx&mimvtfLg&t'zzuzvmx'Z. m&m 

c9H&4£3H4£*tft-f 4 ZttfX* 4 . 

[0050] ff^JS3^i^. swag life 

ft Lfe«®T8H»rt*>T{lfi k «l»B^±filfllfc» 

Mi«t*4fe«>, *wTfflBTaHR*«siafcsais 

[00 5 1] §4>£. HW8I4 fjt£«l~3 



ftm/t£ft$*Ut^4fe#>. ft2rffla£&&«Glttrt 

<m^ j mm o lt»hjhi*&#* t> ok -r 4 ; 

k#T*# 4 k&C, 0M3ftfc*&IftftM*:<S&it 
flS£ttfc3feoT8ai4C: kt\ A 7 fj8i«^aat 
fi^tTV^fe^^-tt^ltrtffl!t«fi»tt& J: 95121 

izmm-rhzttfxzh. 

[01 3 *^£7)-||J|^®C7)SfiO)ia||MOilB&m« 

{ 0 2 3 0 2 J20 1 DS&KglSftC *Jtt 4 vfcgf 
««W5^*t 5^60^* 4 . 

[04 3 01 <^S«^^a^fe(t4«JEft«l«^®8l5 

[*re<«J3 
1 

2 2&*S&f 

3 ^x;\ 

4 S^ftftSW 

5 ±M 

6 $8Mn#.y h 

7 mm«t 

2 1 8yi#*#tta 

2 2, 4 2 .Bttffitt 

2 3 flHtftt 

24 M3?8&&P 

2 5 *-^-7dHHP 

2 6 mtaa 

4 1 a. 4 l b £ftg|S# 

6i ^yvmt 

6 2 T-AStt 

7 1-7 7, 7 9 ^TSWf 
7 8 JflBKyr 

so 



[023 



[033 
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[«4] 




